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Abstract of JP2000053421 

PROBLEM TO BE SOLVED: To provide a method to prepare a titanium oxide sol having superior 
dispersibility in a neutral pH range, also having good dispersion stability over a long period of time and 
maintaining its dispersion stability even under irradiation with light. SOLUTION: A titanium oxide sol is mixed 
with alkyl silicate as a dispersion stabilizer and the weight ratio (Si02/Ti02) of the amt. expressed in terms of 
Si02 of silicon in the alkyl silicate to the amt. expressed in terms of Ti02 of titanium in the titanium oxide 
ranges from 0.7 to 10. After the titanium oxide is mixed with the alkyl silicate, the resultant mixture is 
neutralized to prepare the objective titanium oxide sol. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Are a stable titanium oxide sol by pH of a neutral region, and it comes to blend alkyl silicate as a 
distributed stabilizing agent, and is the silicon in this alkyl silicate Si02 It is titanium in the converted amount 
and titanium oxide Ti02 Titanium oxide sol characterized by weight ratios (Si02 / Ti02) with the converted 
amount being 0.7-10. 

[Claim 2] The titanium oxide sol according to claim 1 characterized by the spectral transmittance measured on 
condition that the following being 80 - 100%. Measuring condition: It is [Claim 3] the wavelength of 550nm of 0.5 
% of the weight of titanium oxide concentration, 1cm of optical path lengths of a quartz cell, contrast sample 
water, and light. The titanium oxide sol according to claim 1 characterized by the particle diameter of titanium 
oxide being 1-100nm. 

[Claim 4] Alkyl silicate is Sin On-1. Titanium oxide sol according to claim 1 characterized by being (OR)2n+2 (as 
for however, n, a carbon number 1-6R alkyl group of 1-4). 

[Claim 5] The titanium oxide sol according to claim 1 characterized by the medium of a sol consisting of water 
and a hydrophilic organic solvent. 

[Claim 6] The titanium oxide sol according to claim 5 characterized by a hydrophilic organic solvent being 
alcohol. 

[Claim 7] The manufacture approach of the titanium oxide sol which is the manufacture approach of the titanium 
oxide sol which came to blend alkyl silicate as a distributed stabilizing agent, and was stabilized by pH of a 
neutral region, and is characterized by carbonating after mixing alkyl silicate and a titanium oxide sol. 
[Claim 8] The manufacture approach of the titanium oxide sol according to claim 7 characterized by mixing the 
titanium oxide sol stabilized by pH of an acid range, and alkyl silicate. 

[Claim 9] The manufacture approach of the titanium oxide sol according to claim 7 characterized by mixing the 
titanium oxide sol and alkyl silicate with which each was diluted with the hydrophilic organic solvent. 
[Claim 10] The manufacture approach of the titanium oxide sol according to claim 9 characterized by a 
hydrophilic organic solvent being alcohol. 

[Claim 11] The manufacture approach of the titanium oxide sol according to claim 9 characterized by mixing 
after diluting the titanium oxide hydrosol with a hydrophilic organic solvent 1 .2 to 5 times and diluting alkyl 
silicate with a hydrophilic organic solvent 1.5 to 5 times. 

[Claim 12] The manufacture approach of the titanium oxide sol according to claim 7 characterized by 
carbonating by at least one approach chosen from the approach by the ion exchange, the approach of adding a 
neutralizes and the approach by dialysis. 

[Claim 13] The manufacture approach of the titanium oxide sol according to claim 12 characterized by 
carbonating by adding a neutralizer after carrying out the ion exchange. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a stable titanium oxide sol and its manufacture approach by pH 
of the neutral region used for a photocatalyst, a catalyst, catalyst support, an adsorbent, an ultraviolet ray 
absorbent, a pigment, a bulking agent, etc. 
[0002] 

[Description of the Prior Art] Since it has a big refractive index to the light, titanium oxide is used as white 
Digments or an ultraviolet ray absorbent since it has ultraviolet absorption ability. Moreover, titanium oxide is 
jsed also as various adsorbents, a catalyst, and catalyst support from having the outstanding adsorption 
capacity and catalyst ability, and a large specific surface area. Removing deleterious material in recent years 
jsing the photocatalyst function which titanium oxide has attracts attention. If the light which has the energy 
nore than the band gap in titanium oxide is irradiated, an electron hole and an electron will be generated on a 
:itanium oxide particle front face. Since the electron hole produced especially on the titanium oxide particle front 
: ace has very powerful oxidizing power, it can remove deleterious material, such as harmful matter, a malodorous 
substance, stimulative matter, an environmental pollutant, mold, algae, and bacteria. 

[0003] Although the titanium oxide used for the aforementioned application is used also in the state of the 
condition of fine particles, and a Plastic solid, recent years come, and the case where it uses in the state of the 
sol which distributed titanium oxide has increased. As such a titanium oxide sol, there is a stable thing with pH of 
3 stable thing and a neutral region by pH of a stable thing and an alkaline region by pH of an acid range. 

;ooo4] 

.Problem(s) to be Solved by the Invention] When a stable thing was used by pH of an acid range or an alkaline 
egion among the above-mentioned titanium oxide sols, pH of the system of reaction which performs a 
)hotocatalysis, an adsorption reaction, etc. needed to be similarly held in the acid range or the alkaline region, 
ind there was a problem that a use scene was limited. On the other hand, it is desirable in order for there to be 
10 problem of pH of the system of reaction which performs a photocatalysis, an adsorption reaction, etc. in a 
stable titanium oxide sol by pH of a neutral region and for there to be also no problem of corrosion, but by pH of 
i neutral region, titanium oxide has blended the polycarboxylic acid organic system dispersant etc. so much 
conventionally, in order to obtain a stable titanium oxide sol by pH of a neutral region and to maintain the 
listributed stability of titanium oxide, since it is easy to condense. However, it is decomposed by the 
>hotocatalyst function of titanium oxide, the function as a dispersant falls, and this polycarboxylic acid organic 
system dispersant has the problem that the distributed stability of a titanium oxide sol gets worse. Furthermore, 
f a hydrophilic organic solvent is blended with a stable titanium oxide sol by pH of a neutral region, it much more 
>ecomes easy to condense titanium oxide, and dispersibility may worsen. 
0005] 

Means for Solving the Problem] In order to solve the above-mentioned problem, this invention persons had the 
lispersibility which was excellent in pH of a neutral region, and moreover, they inquired wholeheartedly so that 
hey may get the titanium oxide sol which whose distributed stability was good and was moreover excellent in 
he photocatalyst function over a long period of time. Consequently, by using alkyl silicate as a distributed 
tabilizing agent, when the amount combination of specification was carried out, a header and this invention were 
:ompleted for a desired titanium oxide sol being obtained. That is, this invention has the outstanding distributed 
tability and is by pH of the neutral region excellent in the photocatalyst function etc. to offer a stable titanium 
«xide sol and its manufacture approach. 
0006] 

Embodiment of the Invention] This invention is a stable titanium oxide sol by pH of a neutral region, comes to 
lend alkyl silicate as a distributed stabilizing agent, and is the silicon in this alkyl silicate Si02 It is titanium in 
he converted amount and titanium oxide Ti02 It is the titanium oxide sol characterized by weight ratios (Si02 / 
*i02) with the converted amount being 0.7-10. In this invention, pH of a neutral region means about five to nine 
ange. 



[0007] Distribution of the particle in the inside of a medium takes place in connection with sedimentation and 
Brownian motion of a particle theoretically. That is, a distributed condition continues that the Brownian motion 
of a particle is more superior than sedimentation. By the system which the particle is generally distributing in a 
medium, if the particle diameter becomes small, surface free energy tends to increase, a system tends to 
become unstable, and it is going to condense a particle. In a particle dispersed system 100nm or less, especially 
the inclination has remarkable particle diameter, it becomes unstable [ a distributed condition ], and particle 
condensation takes place. Thus, apparent particle diameter becomes large and, as for the condensed particle, 
sedimentation serves as dominance. Therefore, in order to acquire a particle dispersed system and to prevent 
condensation of a particle, generally a polycarboxylic acid organic system dispersant is used so much, or a 
hyperviscous medium is used in order to prevent sedimentation of a particle. This invention is the titanium oxide 
sol which blended alkyl silicate as a distributed stabilizing agent, and its hypoviscosity of Number mPas is also 
stable in ordinary temperature. 

[0008] As titanium oxide used for this invention, what is called water titanium oxide besides the so-called 
titanium oxide, hydration titanium oxide, metatitanic acid, an alttitanic acid, and hydroxylation titanium is 
included. The scattering power force of titanium oxide of the light is high so that he can understand from a 
refractive index being highly used as a pigment. However, it will decrease, if the scattering power force is set to 
100nm or less with the diameter of floe, and it is known that a dispersed system will become transparence. Since 
the titanium oxide sol of this invention is excellent in distributed stability, its permeability in the light is high. It 
expresses with the spectral transmittance measured on the conditions which make titanium oxide concentration 
0.5 % of the weight, set the optical path length of a quartz cell to 1cm as transmission in the light, use a contrast 
sample as water, and set wavelength of light to 550nm, and has 80 - 1 00% of high transmission preferably. 
Moreover, although the titanium oxide sol excellent in distributed stability was obtained in this invention no 
matter it might be what particle diameter, in order to have excelled in the transmission in the light, and a 
Dhotocatalyst function, it is desirable to make the particle diameter of titanium oxide into the range of 1-100nm, 
t is more desirable to consider as the range which is 1-50nm, and it is most desirable to consider as the range 
/vhich is 1-1 Onm. Since it will become easy for dispersibility to fall if particle diameter is smaller than the above- 
nentioned range, and it will become easy for the permeability and photocatalyst function in the light to fall if 
arger than the above-mentioned range, it is not desirable. 

0009] The alkyl silicate used as a distributed stabilizing agent by this invention is Sin On-1 as a general formula. 
The compound expressed with (OR)2n+2 (however, in Si silicon and O show oxygen and R shows an alkyl group.) 
s said, n is 1-6 and that [ R's ] whose carbon number is the alkyl group of 1-4 is more desirable at a point with 
nany rates of silicon, the loadings of alkyl silicate — the silicon in alkyl silicate — Si02 the titanium in the 
converted amount and titanium oxide — Ti02 a weight ratio (Si02 / Ti02) with the converted amount — 0.7-10 
— it is 0.9-2 preferably. Since it will become easy for distributed stability to fall if there are few loadings of alkyl 
silicate than the above-mentioned range, and it will become easy for a photocatalyst function to fall if [ than the 
above-mentioned range ] more, it is not desirable. 

£010] Even if the titanium oxide sol of this invention blends a hydrophilic organic solvent, it is a sol excellent in 
distributed stability. If alcohols, such as a methanol, ethanol, 2-propanol, and ethylene glycol, ketones, and 
jarboxylate are the things of a hydrophilic property as a hydrophilic organic solvent in this invention, it can use 
hat there is especially no limit and alcohol is desirable at the point that the solubility of alkyl silicate is good. 
Mthough the loadings of a hydrophilic organic solvent can be suitably set up according to an application scene, it 
s desirable from distributed stability being maintainable to carry out 30-400 weight section extent combination 
>f the hydrophilic organic solvent to the water 100 weight section in a titanium oxide sol. 

001 1] Following this invention is the manufacture approach of the titanium oxide sol which came to blend alkyl 
;ilicate as a distributed stabilizing agent, and was stabilized by pH of a neutral region, and after it mixes alkyl 
Plicate and a titanium oxide sol, it is the manufacture approach of the titanium oxide sol characterized by 
;arbonating. 

0012] The titanium oxide sol obtained by the conventional method can be used for the titanium oxide sol used 
or this invention, a stable titanium oxide sol and its titanium oxide sol stable in an alkaline region are desirable 
»y pH of an acid range, and when a stable titanium oxide sol is especially used by pH of an acid range, since the 
hing excellent in the dispersibility of the titanium oxide sol which blended alkyl silicate, and the permeability in 
he light is obtained, it is desirable. 

0013] In order to obtain a titanium oxide sol, amalgam-decomposition processing of the titanium oxide, such as 
; * water titanium oxide, can be carried out with a monobasic acid or its salt, or after adding ** titanium 
etrachloride in low-temperature water, it can dialyze, or a titanium alkoxide can be added in ** hydrochloric- 
tcid water solution, and it can obtain. In the approach of the above-mentioned **, water titanium oxide can 
;arry out heating hydrolysis of the titanium compounds, such as water-soluble inorganic titanium compounds, 
uch as for example, sulfuric-acid titanium, sulfuric-acid titanyl, and a titanium tetrachloride, or adds alkali, such 
s a sodium hydroxide, a potassium hydroxide, and aqueous ammonia, in a titanium compound water solution, 



neutralizes, and can be obtained. The water titanium oxide obtained by hydrolyzing usually neutralizes this thing 
with alkali, after it removes solid liquid separation and the sulfuric-acid root which washes, dehydrates and 
remains inside as much as possible, adds monobasic acids, such as a hydrochloric acid, a nitric acid, an acetic 
acid, a chloric acid, and the Krol acid, or the salt of those to this dehydrate, and carries out amalgam- 
decomposition processing. Without performing desulfurization acid radical processing by the above-mentioned 
neutralization as an exception method, while forming an insoluble sulfate in response to water titanium oxide with 
a sulfuric-acid root, a salt which forms the acid of monovalence, for example, barium chloride, can be added, and 
amalgam-decomposition processing can also be carried out. The titanium oxide sol generated by amalgam- 
decomposition processing contains a monobasic acid or its salt as a distributed stabilizing agent, and usually 
shows with a pH of three or less acidity. The particle diameter of a titanium oxide particle can be made more 
detailed by performing heating hydrolysis, lowering neutralization temperature, or making neutralization late. 
Thus, if alkali is gradually added to a stable titanium oxide sol by pH of the obtained acid range and pH is raised, 
a stable titanium oxide sol will be obtained by pH of an alkaline region. An impurity is also removable from the 
titanium oxide sol of the obtained alkaline region if needed. 

[0014] In this invention, a titanium oxide sol and alkyl silicate are first mixed with a conventional method. In case 
both are mixed, the titanium oxide hydrosol may be diluted with a hydrophilic organic solvent, or alkyl silicate 
may also be diluted with a hydrophilic organic solvent. As a hydrophilic organic solvent, if alcohols, such as a 
methanol, ethanol, 2-propanol, and ethylene glycol, ketones, and carboxylate are the things of a hydrophilic 
property, they can be used that there is especially no limit and alcohols are desirable at the point that the 
solubility of alkyl silicate is good. The scale factor of dilution by the hydrophilic organic solvent of a titanium 
oxide sol has 1 .2 to 5 more desirable times at a weight ratio, and the scale factor of dilution according alkyl 
silicate to a hydrophilic organic solvent on the other hand has 1 .5 to 5 more desirable times at a weight ratio. By 
mixing, after diluting both titanium oxide sol and alkyl silicate with a hydrophilic organic solvent, since both can 
be mixed without producing condensation of titanium oxide, it is desirable. It is not necessary to use the 
compound with not necessarily same the hydrophilic organic solvent for dilution of a titanium oxide sol and the 
hydrophilic organic solvent for dilution of alkyl silicate. 

[0015] Subsequently, the titanium oxide sol of this invention is obtained by carbonating the obtained mixture. 
Although carbonation can be performed with a conventional method, it is desirable to carry out by at least one 
approach chosen from the approach by the ion exchange, the approach of adding a neutralizer, and the approach 
oy dialysis. After carrying out the ion exchange especially, since adding and carbonating a neutralizer can lessen 
the content of an impurity, it is desirable. 

0016] In order to carry out the ion exchange, it carries out using ion exchange resin. For example, cation 
exchange resin or anion exchange resin is added into the above-mentioned mixture, a cation and an anion are 
emoved into it, and ion exchange resin is divided into it after that. As ion exchange resin, there are not strong 
acid nature and a weak acidic distinction, and there is no distinction of strong base nature and weak base nature 
as anion exchange resin, and all can use a commercial urban light (ORGANO CORP. make), diamond ion 
Mitsubishi Chemical make), etc. 

0017] Moreover, as a neutralizer, acids, such as monobasic acids, such as alkali, such as a sodium hydroxide, a 
potassium hydroxide, and aqueous ammonia, or a hydrochloric acid, a nitric acid, an acetic acid, a chloric acid, 
and the Krol acid, or a salt of those, a sulfuric acid, and fluoric acid, or the salt of those can be used. 
.0018] Thus, according to the application, it may adjust to desired solid content concentration, or the obtained 
litanium oxide sol may be adjusted to desired pH. 

£019] Especially the titanium oxide sol of this invention is useful as a photocatalyst. By making the light of 
vavelength with the energy more than the band gap of titanium oxide irradiate, deleterious material, such as the 
:oxic material which exists in the surroundings of it, a malodorous substance, the stimulative matter, an 
invironmental pollutant, a bacillus, mold, algae, and bacteria, is removable. The light containing ultraviolet rays 
rtc. is mentioned as a light to irradiate, for example, light, such as sunlight, a fluorescent lamp, the black light, a 
lalogen lamp, a xenon flash tube, and a mercury-vapor lamp, can be used. The light which contained the 300- 
lOOnm near ultraviolet ray especially is desirable. An exposure, irradiation time, etc. of light can be suitably set 
ip with the amount of the matter to process etc. 
0020] 

Example] Although the example of this invention is shown below, this invention is not limited to these examples. 

0021] preparation Ti02 of the example 1(A) acidity titanium oxide hydrosol ****** — it added having poured 
iqueous ammonia on 1 1, of titanium-tetrachloride water solutions of the concentration of 50 g/l 20% for 60 
ninutes, and the titanium tetrachloride was neutralized. After carrying out filtration dehydration of the water 
itanium oxide slurry obtained by neutralization immediately, it repulped and was made the water titanium oxide 
Jurry, and subsequently to this slurry, after adding 80g of concentrated sulfuric acid, it heat-treated at 95-100 
legrees C for 3 hours. After an appropriate time, over 10 hours, in addition, it neutralized, and the sodium- 



hydroxide water solution of 5% of concentration was filtered and washed. Amalgam decomposition of 
concentrated nitric acid and the water is added and carried out to the obtained cake, after adjusting pH to 1, it 
stirs for 7 hours, and titanium oxide concentration is Ti02. 20.1% of the weight of the acid titanium oxide 
hydrosol (sample a) was obtained by conversion. 

[0022] (B) The acid titanium oxide sol which added ethanol 45.4g gradually, added 2-propanol 10g gradually 
succeedingly, and was diluted with alcohol was obtained, stirring 25g (sample a) of acid titanium oxide hydrosol 
obtained by creation (A) of a neutral titanium oxide sol at a room temperature. It was 3.2 times the dilution scale 
factor of this in the weight ratio. Subsequently, the methyl silicate which diluted methyl silicate (methyl silicate 
51: general formula Sin On-12(OCH3) n+2 (however, n 3-5), COL coat company make) with the methanol to 50%, 
and was diluted with the methanol was obtained. It was twice the dilution scale factor of this in the weight ratio. 
Acid titanium oxide sol 80.4g diluted with the obtained alcohol and methyl silicate 1 9.6g diluted with the methanol 
were mixed, and it added, stirring 396g (Amberlite IRA-910: ORGANO CORP. make) of anion exchange resins 
which carried out humidity to this, and carbonated according to the ion exchange. Subsequently, ion-exchange 
resin was filtered and pH5.7 and the neutral titanium oxide sol (sample A) of this invention of 5.7 % of the weight 
of solid content were obtained. This sample A is the silicon in methyl silicate Si02 It is titanium in the converted 
amount and titanium oxide Ti02 The weight ratio (Si02 / Ti02) with the converted amount was 1. 
[0023] Pure water and a sodium-hydroxide water solution with a concentration of 0.1 Ns were added to the 
neutral titanium oxide sol (sample A) obtained in the example 2 example 1, and pH7.3 and the neutral titanium 
oxide sol (sample B) of this invention of 5 % of the weight of solid content were obtained. 

[0024] The preparation titanium ore and sulfuric acid of the example 3(A) acidity titanium oxide hydrosol were 
made to react, heating hydrolysis of the obtained sulfuric-acid titanium solution was carried out, and metatitanic 
acid was made to generate. It is obtained metatitanic acid Ti02 It considered as 30% of the weight of the 
aquosity slurry by conversion, and aqueous ammonia neutralized this slurry to pH7, filtration washing was carried 
out after that, and the sulfuric-acid root was removed. Concentrated nitric acid and water are added to the 
obtained cake, amalgam-decomposition processing is carried out, and it is HN03. It carries out, and contains 
2.0% of the weight, and titanium oxide concentration is Ti02. The acid titanium oxide hydrosol (sample b) of 
pH1.5 was obtained 30% of the weight by conversion. 

[0025] (B) Except having used the sample which added ion exchange water to the aforementioned sample b, and 
made titanium oxide concentration 20 % of the weight instead of the sample a in (B) of the creation example 1 of 
a neutral titanium oxide sol, it processed like the example 1 and the neutral titanium oxide sol (sample C) of this 
invention was obtained. In addition, pH of Sample C was 6.4 and solid content concentration was 5.3 % of the 
weight. Moreover, it is the silicon in methyl silicate Si02 It is titanium in the converted amount and titanium 
Dxide Ti02 The weight ratio (Si02 / Ti02) with the converted amount was 1. 

[0026] The acid titanium oxide hydrosol (sample b) obtained in the preparation example 3 of the example 4(A) 
acidity titanium oxide hydrosol was used. 

[0027] (B) The acid titanium oxide sol which added methanol 8g gradually, added 2-propanol 6.5g gradually 
succeedingly, and was diluted with alcohol was obtained, agitating 49g of acid titanium oxide hydrosol which 
added ion exchange water to the creation sample b of a neutral titanium oxide sol, and made titanium oxide 
concentration 28.6 % of the weight at a room temperature. It was 1.3 times the dilution scale factor of this in the 
weight ratio. Subsequently, the methyl silicate which diluted methyl silicate (methyl silicate 51: general formula 
Sin On-12(OCH3) n+2 (however, n 3-5), COL coat company make) with the methanol to 50%, and was diluted 
/vith the methanol was obtained. It was twice the dilution scale factor of this in the weight ratio. Acid titanium 
Dxide sol 63.5g diluted with the obtained alcohol and methyl silicate 38.6g diluted with the methanol were mixed, 
and it added, stirring 734g (Amberlite IRA-910: ORGANO CORP. make) of anion exchange resins which carried 
Dut humidity to this, and carbonated according to the ion exchange. Subsequently, ion-exchange resin was 
Altered and pH6.1 and the neutral titanium oxide sol (sample D) of this invention of 13.3 % of the weight of solid 
content were obtained. This sample D is the silicon in methyl silicate Si02 It is titanium in the converted amount 
and titanium oxide Ti02 The weight ratio (Si02 / Ti02) with the converted amount was 0.70. 
[0028] The acid titanium oxide hydrosol (sample a) obtained in the preparation example 1 of the example 5(A) 
acidity titanium oxide hydrosol was used. 

B) The acid titanium oxide sol which added ethanol 15.5g gradually and was diluted with ethanol was obtained, 
agitating 25g of acid titanium oxide hydrosol of the creation sample a of a neutral titanium oxide sol at a room 
:emperature. It was 1.6 times the dilution scale factor of this in the weight ratio. Subsequently, the ethyl silicate 
which diluted ethyl silicate (ethyl silicate 28: general formula Sin On-12(OC two H5) n+2 (however, n 1), COL 
;oat company make) with ethanol to 80%, and was diluted with ethanol was obtained. It was 2.3 times the dilution 
>cale factor of this in the weight ratio. Acid titanium oxide sol 40.5g diluted with the obtained ethanol and ethyl 
silicate 59.5g diluted with ethanol were mixed, and it added, stirring 303g (Amberlite IRA-910: ORGANO CORP. 
nake) of anion exchange resins which carried out humidity to this, and carbonated according to the ion 
exchange. Subsequently, ion-exchange resin was filtered and pH5.4 and the neutral titanium oxide sol (sample E) 



of this invention of 3.4 % of the weight of solid content were obtained. This sample E is the silicon in ethyl 
silicate Si02 It is titanium in the converted amount and titanium oxide Ti02 The weight ratio (Si02 / Ti02) with 
the converted amount was 1. 

[0029] Each particle diameter of Samples A and B and the titanium oxide in E was 1-2nm. Moreover, each 
particle diameter of the titanium oxide in Samples C and D was 10nm. 

[0030] The acid titanium oxide hydrosol (sample b) obtained in the example of comparison 1 example 3 was 
diluted with ion exchange water to 15% of the weight, and subsequently to this, it added stirring the anion 
exchange resin (Amberlite IRA-910: ORGANO CORP. make) which carried out humidity, and carbonated in pH7 
according to the ion exchange. Subsequently, ion-exchange resin was filtered, ultrasonic irradiation was 
performed for 3 hours, and the neutral titanium oxide hydrosol (sample F) of a comparison sample was obtained. 
This sample F is Si02/Ti02. It was 0. 

[0031] In example of comparison 2 example 3, except setting to 9.8g methyl silicate 19.6g diluted with the 
methanol, it processed like the example 3 and the neutral titanium oxide sol (sample G) of a comparison sample 
was obtained. In addition, pH of Sample G was 6.8 and solid content concentration was 5.7 % of the weight. 
Moreover, it is the silicon in methyl silicate Si02 It is titanium in the converted amount and titanium oxide Ti02 
The weight ratio (Si02 / Ti02) with the converted amount was 0.5. 

.0032] The neutral titanium oxide sol (samples A, B, C, D, and E) of this invention and comparison sample neutral 
:itanium oxide sol (samples F and G) which were obtained according to the example were diluted with ion 
3xchange water so that titanium oxide concentration might become 0.5% respectively, water was made into the 
contrast sample by the 1cm optical path length's quartz cell, and spectral transmittance with a wavelength of 
550nm was measured. The obtained result was shown in Table 1 . 
;0033] 
;Table 1] 
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0034] All permeability with a wavelength [ of the neutral titanium oxide sol of this invention ] of 550nm is 90% or 
nore, and Table 1 showed excelling in transparency. 

0035] Next, using the neutral titanium oxide sol (samples A, C, and D) of this invention obtained according to 
he example, about Samples A and C, it diluted with ion exchange water and the spectral transmittance of the 
irst stage and 20 days after was measured by the above-mentioned approach so that it might become 10% of 
;olid content about 5% of solid content, and Sample D. The obtained result was shown in Table 2. 
0036] 
Table 2] 
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0037] From Table 2, also after leaving the neutral titanium oxide sol of this invention for 20 days, it hardly 
hanged permeability. On the other hand, 20 days after, the comparison sample F was gelled and was understood 
hat distributed stability is bad. 
3038] 

Effect of the Invention] This invention comes to blend alkyl silicate as a distributed stabilizing agent. It is the 
ilicon in this alkyl silicate Si02 It is titanium in the converted amount and titanium oxide Ti02 It is the titanium 
xide sol characterized by weight ratios (Si02 / Ti02) with the converted amount being 0.7-10. To having the 
ispersibility excellent also in pH of a neutral region, and excelling in the distributed stability under an optical 
xposure, and a pan Even if it changes pH of a sol, it excels in distributed stability, and it can be used for the 



application of white pigments, an ultraviolet ray absorbent, a photocatalyst, a catalyst, catalyst support, an 
adsorbent, etc. Moreover, the titanium oxide sol of this invention has the advantage of being hard to condense 
even if it blends a hydrophilic organic solvent. When surface tension falls and gets wet, ** becomes good and it 
uses as white pigments and an ultraviolet ray absorbent, the titanium oxide sol which comes to blend a 
hydrophilic organic solvent has the advantage of miscibility with other raw materials being improved, and can be 
used for a still broader application. Moreover, it is the manufacture approach of the titanium oxide sol which 
came to blend alkyl silicate as a distributed stabilizing agent, and was stabilized by pH of a neutral region, and 
after this invention mixes alkyl silicate and a titanium oxide sol, it is the manufacture approach of the titanium 
oxide sol characterized by carbonating, and is the approach that the titanium oxide sol stabilized by pH of a 
neutral region can be manufactured advantageously industrially. 



[Translation done.] 



<19)0#ffl#fW (JP) 



(12) Q 



(A) (ll)*lffaiB&W#^ 
#1^2000-53421 
(P2000-53421A) 
(43)&IBB ¥^12^ 2 ^22 B (2000.2.22) 



(51) IntCl. 7 

C 0 1 G 23/047 

6 0 1 F 17/00 

8 0 1 J 13/00 



F I 

C 0 1 G 23/047 

BO 1 F 17/00 

B 0 1 J 13/00 



4 D 0 7 7 
4 G 0 4 7 
C 4G066 



&*tm& §fcR«COScl3 FD (± 7 H) 



(21)tfHS#^ fcBPFlO-236321 


(71)fflHA 


000000354 








(22)iJlKB ^10^8^ 7 B (1998.8.7) 




*Rj»*RTtrif KfCF*3J -TB 3 Sl5^f 




(72)&9Hf 








=»ftisBTtfTfj?3istiiri#ffl! ^rnmgm 










(72)fgW# 














SC#ttB8BrW^frt 








(54) [&9i©£«0 fite^*>y)M3«fc<^©«&frifc 






(57) 













VS-T i 0 2 {cmmL7tat<7)Majt ( SiOj /Ti 

o 2 ) *>*o. 7-1 ocoiEHt-t^. i*:. m-it^^y 



(2)^2000-5342 1 ( P 2 0 0 0 - 5 3 4 2 1 A ) 



tzS.t<nm&& (Si0 2 /TiO; ) *<0 . 7-10 

imrnm2 ] TK<^ttTiffl5£L^Hiy^p#8 o~ 
ioo %x$>& z t zm&t-t&wmm 1 izsmowat 
+?y*ftu. m&kft:mitf-?ymg.o. 5fii%. 
^m^jwxmk i c m. ttmsm*. 3&oifcft5 5 0 

nm 

immm 3 ] mo-? yem^w* 1 ~ 1 0 0 n m x$> 
& z t ztmb-? &mm 1 ^zimsrmt^yv^, 

\m$M4\ T;Wy^-h*>'S i n (S B ., (O 
R) 2nt2 (fflLniil— 6. Rtt^Sctfl^^Trt- 

^r;i^ ) -cfc* ^ b *mLb-thwm. 1 Kiei&oBHfc 

[ffi*Ji5] y;wMmtf*b®Aimim®®frt>%z> 
z b ztmb-t&mgm 1 fcfsa^iwt?-* y*n,. 
im^me] mfcmimmmtTiva-frxib&zb* 

b -tmxm 5 iztm^rn^-^ 
i 7 ] T)v*)v*s v h zttmzfgftMb lx 

m-SLX**). tp®t£<r>pHX'&fcLfzfflt1-?>*/>i> 
<r>WmjWX'foiX . T)V*)Vis V-tr-hb Mit^^ > 

vivb fca&uta. #&it-t&z b zmkb-t&wtft 
^yY/u^wm^m. 

[»*^8] m&mcDpHX'ZziLtiMtt.i-fyy/ub 
T)v*>visv r-hb zw&^-hzb zmmb-t&mx 

mb-rm^m7 iztmnrnti-? y*/ji*m&jm. 
i mmm 1 0 ] mymzmmmtTii-u ->vxh hzb 
&&&b-rz>m3im9izm8Lcownti-? v*rtwmat)» 

im&mi 1 ] mfc^?y*&Y)vzm*miwmmx 

1. 2~~5teK#S?U r^^U^-hSr^TKttW 

mtmx- 1 . 5 ~ 5 mzmn Lwrns-tz zbz<&m 
b-th msm 9 tzt mnwtft?- 9 yYjwwmt>& . 
ci»*«i2] << xy^mizxh-Km^ <¥%m\*mtvt 
mmiz £&ijmfrt>mmz'j>%< bh-m 
xmfc x 0 z b z &wib -t& mrnm 1 *,zim 

coMtt.i-?yY>ucr)gm)jm. 

imxm 3] 4*y?mLtz&. *m\*m\rthz 
bt,zx *)*®nt-t2>zb&nmbtm#mi 2iz*m 

<rm^^yV)V(r^^mi. 
[000 1] 



[0002] 

i>rmziirtzc\bfrt>&&mb ix. $>^i. m- 
mmmz^&zbfr^mmmb txm^hti 
■o**. ttz, EHti-fyi*. mtitzmm^ mm* 
^^immmz&t&zbfrt*. m^commm. m 

tmmftbLxt>m^t>tix^h. mci-? 
ycottzmmmmzf m Lx^mmzmt&z z b 
tf&m Zixx v^s . me*? y\z^<r>t^y K3r* yra 
i»x^^-i-tt mst-r h b . mtr? y®. 
^mmzmLbm^mL-tz. mzwnti-?y®.?m 
miz± itziEiummz%Ljj%Mitjj zntx^zzb 
immm. mmmt. %mmm. mmmm» 

a*, mm. mm^b^^mm^^x^^. 
[0003] mt<r>mmzm\^mM-? y\&. ®&c?> 
vm. fmft<ovmxi>m^L>ti&i)K &mz%^x. 
miti-^y^WL LtzY/ucr>#Bxm^&m&tf$> < 

o-cv^. z<r>£o%m:l-?yY)VbLX\i. mm 

[0004 ] 

immmmLx o b-t&mmi iMa&tef-?yV)v<?> 
m&mh&w*T>u*v&®c?)pHx$:%.%i>coz 
m^^izn. mttfmm%.m. <m&m%b'ifT 
0 K&?h<r> p h £ n t x o iz^mmh v m 0 e 
mz%n-$-h'£m&fo «) . ®mm®tm$i%i\z> t v^a 
wimtfKi-tz. w>. *pm&<r>pnx&%%:wnt*?y 
y>vx\z, im®£u&, wgmm%z*'fromm3k<?>p 

h&tf. fflt^?yii*&®<7)pHxi3.mkL*rt-^tz 

*m&v> p Hx&jz&miti-? yvivzmz 
mit*?y<r>Kttm$im:im-tht:#>i l z. mixv* 
ju#ym%mmftm>teb'*$>m.iz%i&Lx^h. t*- 
zcoxvtJuxymim&ftmMWtfc^? 
y<n*mmm.izi vfi-mztix. Ktmb Lxnmm. 
^*<STL. mit^yYA^m^mmittt t v> 
otmmtffc$>. %t>tz. *>m&cDpHx&fe%wnti-? 
yvMz, w^mmmm.*w>isirh t . mt^y-if 

[0005] 

mm-ztzib. ^mKopHizn^xmiti^m^^ 
l. t*-t,. &mmiz£>tz^xftf&£mm<£<. l*» 
t , 3tg4^«^tc^.^iS-fl:^^ yYiv*'i%&«.< las 



(3)^2000-5342 1 ( P 2 0 0 0 - 5 3 4 2 1 A ) 



[0006] 

£T i 0 2 iZtm LtzMboMMit ( S i 0 2 /TiO 
2 )**0. 7~1 OTftS^tSrWfmfc-rSSS'fl:^-^^ 

[0007] ^fg+X'^i^^^liMSW^. 

^RKS t * 0 „ »7ii«( L J: 3 k "T £ . WfcfFPS* 1 
10 0 nmOTO&fe^ifc^-CJi. -e<0«[6l{i^#X' 
£>»). 4MKKSUtfR£jeJ:ar»K tt^P^bWBi h . C 

&tiiblzm#i&<Ol&m$:im Ltz^-fh. mm* T 
* >v>vxb -> x . Sia-cmm Pas com&mxh SScJg 

[0 0 08] *&BJIfcfflV^it&lHb^:?>-k LTJi, 

9v, *9+9>wt. *frh^?y&. #ma-*yb 
w*>*i* ma-9v\±. mmm^Kwm 

hLxm^t>tiz>zttpt>imx*h±oi l z. -*imftcr> 

1 0 0 n m OTIC* S bW&L. ftW&imWlz* h Z. 

%.mz&tix^&tz»b. -smyti,ziiif&mimi)*m^t> 
<r>xh&. -tjmftizfin&m&mt lx. mt+9-ym 

JSSrO. 5M&%bL. 53S-fe^£03tSSft2r 1 cmb 
U ttWSmZfcbU ^<0&«5r5 5 0nmi:-r-S^ 
ftXMJZ L£#3fctj§3ST*l LT . L < »i 8 0 ~ 1 
0 0%^V^SjS^^-rStOT^.&. #f£BJ! 
■CJ4, V ^itt^tET* o X hftWt&femzmxfzWi 

fmmmz&nti \><nbth ut. w&9 

£1 — 1 OOnmCQ&fflb-f&COtfftt L<, 1-50 
nmOKHk^S^iOS^lX. I~10nmtf0®5 
mb^h0>tfi>'>b%>K2. U\ &¥&#±SSmB <k 0 



[0009] *mixttm&zitmb Lxm^hr** 

/UisVir—hbte.—M&ibLXSin O n -| (OR) 

2n . 2 ({iLsi anm. otmm. rht>u*j\&* 

^-T. ) X&Ztl&fc&Bl^^K n*«l-6tfc-5 
T . RJi^jgt* 5 1 ~~A(r)T)V*)V&X'h h t O^^-f 

m<7m£tf$>^&x'± lv^ T)\s*)vi/v>r-Y 
Azm%Ltzmbmte-?>tp<n>i--?>ZTio 1 tm. 

LJtitOfiaJt (S i0 2 /Ti0 2 )**0. 7~1 
0. it£L<\i0. 9—2Xbh. TtUW^Vir-b 

■t<%<9. tt:. iME^m^Kf^bmmm.mtfi&T 

[ooio] *wmmtf-9vvM*. wmmm 
mm^Lx^^mcfsmzmttiVtvxhh. 
iz&^xmt'fcmmwkb *9s-a>^ x^y 

-;k 2-7*n^V-;K xf-^y^>j3-;l^eor/P 

^^yiJxxT-zMS^i:. 
14^ tOT'$>iiK#(c^JRB^< fflv^S Z. b 1?X'% . 

1 0 0ffi»gPfc*f LT . 3 0-400 

mmmmsM^-thcotK ftmtiz&itiimx'* hzb 

[00 11] <X(D*$tm*. TlV^VS/Vf-bZWIBL 

>Y)V<r>m&-ftmx'h -o r . ryi^^r^^ i> ^~ 

[ooi2] *muzm^t>ti&miti-?^/'M±. s 
atcj: *)%t,tiz>mfr}-?>v>i>zm^hzbtfx'%. 

m&mzm.iitzi><7>i)mt>ixhtz&>£ 

[0013] >-V7U-£®Sfc:fcL Mz-lf . • * 

•CHIlSMSLJtO, • 0&-ffc^y I- 
a^DD L/c 0 LT#S C k #T-# . ±IS® O^tcfcv^ 

x. frmit*?yii. MLamtf-fy. 

a,. w&fc*9vm>^mm*9><t4sm:b'<?>i- 



(4)^2000-5342 1 ( P 2 0 0 0 - 5 3 4 2 1 A ) 



rtasfcSff tx^zmmzx-z ztnimzLtzikzco 
wmizmz. am. mm. tmm. rvfrmzt'o- 

?mtt.i-?>iz. m8&b%.foLx^®&<7)mmz& 
m-h t mmz-mcomzBrn-z x o mzim 
w < y * a £ saw LTfsjgjeui-r ■& .r 1 t -e^ & . mm 

i&zttw&mm t LT-t-^r lt tj o . mm p h 3 

^i^KLTff^^Bffiit^pHT^S&S: 
mtf-?WMz. T/Mr'J Sr^^(;tDi.pH$r±{f^, 

i: . r y tt^<^ p h x^^mit-f- f v*/Mm 
mzmtx. ^mmzmi-t&zti>xz&. 

[0014] #»!B(c*i<,vrtt*-$\ IMbf-^wOW: 

STOT^L*: 9 LT t J: V\ ^Tktt^l^t LT 
li, **J— ;K x*y— ;k 2 -:to/av— /K xf 

i?xxx;HS=5rt\ m*.ft(0i><7)X$)titfmzMm&< 

X'hhAXT)Vn U*. BHtf-^W/KOH 

*tt*afflttw= i s*f?^fg*«a»jfc 1 . 2 - 5 fg 

**J:9$fl£L<. — 3\ TALI'S' y^-h SSbkttir 
tttiffittfc: J: •g»#f?^*JiSSib-C 1 . 5~-Sfeifii. 0 
if* u\ K-fCf-^yv^tj xtrrA&n&v ho 

[0015] <x^x\ %^ixtzm&mz*mL~t& z t 
\,z^^w^<m.^-9W)v^%h. 4>®im. ism 

m>\zm\rt- zitm. muzxh^m^hmntL^Kc 
Ktt-^njtmizxKtftozttfntLw mz. 4 
*yx» ttzm. tmmzmsa lx* mtt s z t 
^mw<?y£mm.Z'j?*<-tz>zttfxz&tztbj: vnt 

[00 1 6] jxyzmtzizti. 4 *vnam$&*m 

imj xyjammzmtmLxm-f mxyzm 



*>$mmmt txa. Basse. Mt&m&omsm 
ttss) . y4T4*>> (EMft&m&) %k'zm^&z. 

ktfXZZ. 

£K« BHS. JS^i?, ^o;Pg?^^<7)- 

[0018] CioJ: d Vxnt>ixtzmt1-?>Y>l> 
P h tW Ltz 0 LT J: v \ 

[0019] *»»oiwfc'f-^^y;wi, #c mm 
*mmm. m. m. mm. mm%z<vsmmzmkx 

if^Srffl^Sifci^C**. mz. 300~400n 

m*m%k' wmtz t^zx ~> x msm.^.x 

[00 20] 

tit><r>$mmizm%.ntihh<r>x'\i%:^. 
[0021 1 mmi 

( A ) Wtmit+f >*ttV/K^BW 
T i 0 2 t LX 5 0 g/ 1 ^iSKcOHJSS'fbf-^ 

1 HC. 2 0%T^^T*£6 0#*>ftTjSJllU E3 
t&tt.1-?y£*P%iLfi:. ^mzk^X&tzixIz&jmWL 
+ 9 >x v y - S-iS*> tcr ilK* L)tf*, y v >VPT t T 

^•^s-fbf-^yx^y-tL. &wc\ cicJDx^y-K 
imss?8 0 g?:aaiDL^9 5- 1 0 o'cx3^mm. 
tm ttz. 5 %<m&<n>*mci- v y •> 

S2rl O^F^ftTjDi.Tct'SlL, gfe^L^:. 49 

itti^L^7i^sjg^L'r, 

(Pla) 

[0022] ( B ) y/zwM 

(a) x^^titdmmit^-^yyHit^ mm a) 2 

5gS:^T1SJfL^*^, iArd^y-;H5. 4 
g$r?fe!)DL, f|*«t#2-ro^cy-;H 0g$-^/?{c 

mm lx Tjua-zuxmiztitz m\tm^ 9 wiv* 
nti. %m®mmAitx3. 2^xh->-^. &\^x. 

jt*lUisV-!r-h {^^/U^0-y-h5 1 : — W&tS i 
„ O nM (OCH 3 ) 2n , 2 «HLn<i3~5) . 3^3 



( 5) M2000-5342 1 ( P 2 0 0 0 - 5 3 4 2 1 A) 



ttBtf fc^- 9 WiV 8 0 . 4gtX9S -JUTHfiffiZ tltz 
X+tUisOir-hl9. 6g£&-£-U ZtllzWiffiLte 
9kJ *yim®m lTW*-9<i h I RA-9 10:^ 
)VXJ%sm 39 6g£JSK¥ wra^aanu 4* VS. 

pH5. 7. WSm5. 7ffia%<0#?SBB<7)*14& 

9y*<ryf-9v*T i o 2 fcUftJ*Ljfc*fc*>S*Jt ( s 

i0 2 /TiOj ) tflX'h-otl. 

[0023] mmm2 

mmm 1 Ti§£>ix*:tM4i$Mk?-* y ( ssa > izu 

flnLT. pH7. 3. H^5fi»%iO*^cr)4»ttB! 

ttrf-9yY)v mmB) 

[0024] H&<?»3 

( A ) BH4B?ft^ * y*ttV /POHH 

Mlfc-X^-f-^KSTiO, ^aCT'3 0S»%CD7(<tt 
3 t LT 2 . 0S****U IMC**' vmg*<T i O 

2 M3rc-3oa*%. phi. 5<r>mm\tf-9v*'& 

V)V <|£flb) 

[0025] ( B ) + ttSSft^:? >WK7>#j£ 
l^fifiailco (B) (C*3(tSIS«acoRt>0t=BUi£<OlS« 
:*>£^£jD;?.TIMfrf-:?^m££ 2 0SS% 

x^mr>^mxc&9yV)v (kro * 
isrc<oph(±6. 4. m&amm* 5 . 3*«% 

X'h-otz. £tz. >f;^'Jt-h^MS5:SiO 
2 ^^LJtit^tf-^vtp^f-^vSrTi 0 2 (CM 
MLtc&t<r)mm.it (S i0 2 /T i 0 2 ) tilT'$>-? 

[0026] 3U£0lJ4 

( a ) mmftf- 9 v*.&f>v<7ygm 
mmsx'&hixtztmmLi-9vM&Y)v mnb > 

[0027] ( B ) ^ISiS-ffc^ ^WKOffrfc 

fsSPlb izj ^y^m^itatxmt^-9 ymmz 2 8 . 
emm.%t ttzm^m^9 y*ttv;i<4 9 g taat 

8il¥L&#>*£>, f**K:.X*y-/l'8sfcSaiiU 
$2-7uj*s-)U6. 5g£&*(,zmaLXT)Ua— 
>vx-mi^ixtzm. i mm^-9 yy^zmtz. mi®m± 



(^^v-'J^-h5 1 :HR^Si n O nM (OCH 
3 ) 2n+2 (ffltn<i3~5) . a>ua-h#.Wl) **9 
J—JVX- 5 0 %lzmi LX*9S -JUX-miZtlfzX + 

>visv*-h*Wz. mimm£&ntT2fex'$>^ 
tz. %hixtzT)^-,vx'mi^fitzwmiti-9 w 

5&tX9J-lVX-%m%1\tzX*t-)Vi/V>r- 
Y38. 6g£^U ZtltZ&®Lizfe-1 *y£m® 
It (7^-5>f h I RA-9 1 0 : 7 

l/c. a^-e, -f^3cmsii§^rjSL, pH6. u 
msm i3.3 a*%<7)^BB^)*tti!^f - 9 w>v 

<^Mifl£Si0 2 lzWm.Lizm.tffltf-9y<¥<r>*9 
y*T i 0 2 fc:Si3tLfc:fii:C01i»it; (Si0 2 /Ti 
0 2 ) tfO. 7 0X'fo->tz. 

[0028] mmm5 
( a ) m&m[\Li~9v*.®-f)v<r>mm 
mmm 1 x"&e>tifzm&wntr9 (t£»a > 

( B ) *m$litf-9VViV(WEf8L 
ttft a cOS!ttK^^ VM&riV 2 5 g ^^ia-C« L 
^r* J 4>, ffc^fc^c^y— yn 5. 5gSr8anLTx^y 

-)vx-miztvrzmmi!tf-9vv)v*'&rz. mosm 

ItMMitX' 1 . 6 frc* -57t. <Xv>T, J:f-;P^ >j 
h (xf;^^-h28:^Si n O n ., (OC 
2 H 5 ) 2n42 (fflLnlil) . rj;P3-htti8) ^Xr? 

y-;i^-c8 o%i>zmiLxx.9y-^x'mi^titzx.^ 

,j v , #S?<g^a*JtC' 2 . 3 fgTfc 

V^4 0 . 5gtx^ y-^T'#S?$ix*:xf-/l^ U ^ 
-h59. 5gSr?I-&L. iiUcaW LfcHS-f^>3a« 
®J3t (TV^'-^^f h I RA-9 1 0 : ^/P^tti?) 

sosgSrm^L^j&^^DL. -fTry^icto+tt 
ft ttz. <x^x\ -ixvimmmzF&L. phs. 
4. mm 3. 4mm%<n*m s i<r>*'m.iti-9vY)i> 

»^S?rSi 0 2 lzWm.LtzM.bffltl-9V*c?>?-9 
>JTi0 2 {Cgl&LfcSfcOMit (Si0 2 /Ti 
0 2 ) tflX-foitz. 

[0029] miA. B&£T/Etp<r)Mit1-9V<7)m :: ? 

mz^-?tii>i~~2nmX'h->tz. ttz. umctsxxs 
D*<nmit+9v<m¥mt^-mi> 1 onmt^ 

tz. 

[0030] smmi 

mmm3X'®t>titzWiimit^9y*&y>i< m®b) 

SJIL/v:l®>f *y?m®ffi (TVrt-94 V I RA-9 

1 0 : *)\s#jmk) zmzistct^maL. 4* vs. 

mz£<0pH7lz*&itLtz. K^X\ -i *V33m$H 



(6)^2000-5342 1 ( P 2 0 0 0 - 5 3 4 2 1 A) 



S i 0 2 /T i 0 2 &0X'h~>fz. 

[0031] \mm2 

mmM3i,z&^x. y-juxmi^itfz^^u^^ 
y-hi9. 6g?r9. 8gti-&zbimi*$mm3 

mG) iseF4G<D P Hii6 . 8, MBttWk 

y£T i 0 2 izWiS-L fz&tcom&lt ( S i 0 2 /Ti 
0 2 ) <i0. 

[0032] IWJfcJ; 9nt>tltz*ftW(D*imit1- 

?>V)v mnA. b. c, d. e> tsZTfitm&m'p 

WO. 5%iz%Z£o4*y$im*X'%;%iL. lcmO 

gx-nmsmmzmfcLfz. '&t>titz&&z$ii iz*k 

Ltz. 

[0033] 

imi ] 











A 


9 6.0 




B 


9 6.5 




C 


9 3.6 




D 


9 2.9 




E 


9 4.6 




F 


7. 1 


' 


G 


4 3.7 



[0 0 34] ^1 J: 9, ^f&HJ^rfttBHfc^:? >V)V<r> 
5 5 0 n m<?)®3X'<r)Wm\±$LX 9 0 %0±X'$> 0 , 
MWmzfflxX^&Z bW£>fr->tz. 
[ 0 0 3 5 ] <5c(c. SI*tWfc«J: 9mt>iit:*mi<?)*&. 

mti-fyy* <st«A. c. d) &jbwc. is«a. 
ctcwa*. ®BK5%, ammz^xamBfti 
o%[z*t:h£ d 4 *>3m*x-miLx±Mttmx'® 

*iJ:tf2 0B««04HIQ8ii*£HjeLfc. »&*ufc 



^*2:«2{^Lfc. 
[0036] 
[f*2] 









lass 


2 0HS 




A 


5 


8 5.6 


8 5. 3 


mm 3 


C 


5 


8 0.2 


8 0.2 




D 


1 0 


6 7. 9 


6 9. 8 



[oo37]*2«fco. *m&*im4tj- 9 yviv 
a. 2 o BmmLtz&x-i>m&mmztA,t'frbt>% 
a*-**. — ivmmF\±2 0Bmzn, ywtLx 

[0038] 

mmt Lxm&Lx**) , ir^yy 

£T i 0 2 IzmW-LtzMtcomMtt (SiOj /TiO 
2 )#0. 7~1 OT'fc&ifcfc^Sti-t&BHL^y 
/mot. «H!MOpHTfcWifc4Hfttt£*rU 

M£m&Lxi>w&uz<^b^om}&J s b&. «*tt 

WKffi^ 4BMfc** xWWi. f£B3S:*j#>* 
bWX'Zh. £fz. **Ditt» T/^/^U^-hSr^- 

zmkt^hmt^fyYwmmmxh^x. +tt 



F^-A(##) 4D077 AA03 AA09 AB04 AB11 AB20 
AC05 BA07 BA20 CA02 CA12 
CA14 DB06X DB06Z DC02Y 
DC19Y DC70X DD55X DE02Y 
DE07Y 

4G047 CA02 CA10 CB05 CCOl CC03 
4G065 AA06 AB28Y BA07 BA13 

BBOl BB03 CA13 DA02 DA06 
EAOl EA03 EA04 EA06 FA03 
FAIO 



This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



^BLURED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 



BEST AVAILABLE IMAGES 




BLACK BORDERS 




IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



ADED TEXT OR DRAWING 



